Stage-specific differences in cell cycle control in Trypanosoma brucei revealed by RNA interference of a mitotic cyclin.
African trypanosomes have a tightly coordinated cell cycle to effect efficient segregation of their single organelles, the nucleus, flagellum, and kinetoplast. To investigate cell cycle control in trypanosomes, a mitotic cyclin gene (CYC6) has been identified in Trypanosoma brucei. We show that CYC6 forms an active kinase complex with CRK3, the trypanosome CDK1 homologue, in vivo. Using RNA interference, we demonstrate that absence of CYC6 mRNA results in a mitotic block and growth arrest in both the insect procyclic and mammalian bloodstream forms. In the procyclic form, CYC6 RNA interference generates anucleate cells with a single kinetoplast, whereas in bloodstream form trypanosomes, cells with one nucleus and multiple kinetoplasts are observed. Fluorescence-activated cell sorting analysis shows that bloodstream but not procyclic trypanosomes are able to reinitiate nuclear S phase in the absence of mitosis. Taken together, these data show that procyclic trypanosomes can undergo cytokinesis without completion of mitosis, whereas a mitotic block in bloodstream form trypanosomes inhibits cytokinesis but not kinetoplast replication and segregation nor an additional round of nuclear DNA synthesis. This indicates that there are fundamental differences in cell cycle controls between life cycle forms of T. brucei and that key cell cycle checkpoints present in higher eukaryotes are absent from trypanosomes.